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Abstract

Objective: To investigate the activation effect of Remimazolam on Keap1/Nrf2 pathway and its
function in reducing Oxygen glucose deprivation/re-oxygenation injury of hippocampal neurons.
Methods: Rat hippocampal neurons were cultured to the 8th day, and were divided into 5 groups
by random number table method: control group (group C), oxygen glucose deprivation/re-oxy-
genation group (group M), oxygen glucose deprivation/re-oxygenation + Remimazolam group
(group R), oxygen glucose deprivation/re-oxygenation + Remimazolam + dimethyl sulfoxide group
(group V), oxygen glucose deprivation/re-oxygenation + Remimazolam + brusatol group (group B).
The oxygen glucose deprivation/re-oxygenation model was established by the method of reox-
ygenation for 20 h after 6 h of oxygen. Remimazolam was added during reoxygenation at a final
concentration of 100 pM, bruscoxol and dimethyl sulfoxide were added 4 h before hypoxia, and
bruscoxol was added at the end of hypoxia. The concentration was 500 nM, and the dimethyl sul-
foxide concentration was <0.1%. After reoxygenation, CCK8 cell activity, apoptosis rate, ROS level,
Nrf2, Keap1, Bcl2, Bax protein levels were detected. Mitochondrial morphology and Nrf2 nuclear
translocation was detected by immunofluorescence. Results: Compared with the C group, the M
group had decreased cell viability, increased apoptosis rate and ROS activity, increased Bax pro-
tein level, decreased Nrf2, Keap1, Bcl2 protein levels, increased mitochondrial fragmentation and
increased Nrf2 nuclear translocation; Compared with the M group, the cell viability in the R group
increased, the apoptosis rate and ROS activity decreased, the Bax protein level decreased, the Nrf2,
Keap1, Bcl2 protein levels increased, and the nuclear translocation of Nrf2 increased and the de-
gree of mitochondrial fragmentation decreased; There was no statistical difference between group
V and group R; compared with group V, group B had decreased cell viability, increased apoptosis
rate and ROS activity, increased Bax protein level, and decreased Nrf2, Keap1, Bcl2 protein levels,
reduced Nrf2 nuclear translocation and increased mitochondrial fragmentation. Conclusion: Re-
mimazolam can activate the Keap1/Nrf2 pathway, reduce the accumulation of ROS and mitochon-
drial damage, reducing apoptosis and reducing the damage of oxygen sugar deprivation-rehy-
drosaccharide in rat hippocampal neurons.
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Figure 1. Apoptosis rate of hippocampal neurons in each group; Q2 is late apoptosis, Q3 is early apoptosis, and combined is

the total apoptosis rate
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Figure 2. WB bands and their relative gray levels of Nrf2,
Keapl, Bcl2, and Bax in each group
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Figure 3. ROS activity of neurons in five groups (DCFH-DA me-
thod). Note: Red fluorescence intensity reflects the level of ROS ac-
tivity in each group
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Figure 4. Confocal observation of mitochondrial morphology and
nuclear translocation of Nrf2 in neurons of each group
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